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Power Station Extensions 
1916-16, 
Electricity Offices, 
February 5, 1915. 

‘The Riverside Power “tation, 0; ened 
in April 1913, was designed to accom» 
modate a total plant capacity of 14,000 
Kilowatt, In the first instance two! 
2,000 K.W. tarbo-generators and four 
boilers, extra high-tension switchgear 
for the control of these two generators| 
‘and four out-going feeders, and auxiliary 
machinery in the station, low-tension 
switchgear, coal storage and coal hand-' 
ling plant, pumps, steam and water! 
pipework, ete., were installed. 

The recent additions comprise two) 
5,000 K.W. turbo-generators, four 
boilers, additional extra high-tension 
amitchgear forgenerators an‘ twofveslers, 
another large circalating water pump, 
pipework, etc, Thus bringing up the 
total plant installed to 14,000 K.W. 

‘The design of the power honso 
buildings is snch that they can be! 
extended to the fall extent of the pro- 
perty the galvanised sheet iron end 
malls at the end opposite the river are! 
arranged as temporary ones so that 
they can be removed and placed at the! 
end of the next extension of the build-| 
ings. In the ordinary conrse of events! 
the new buildings will 
fan extension of the existing ones. 

the snpply of electricity is now, and 
will for a few years more, be generated 
at both Fesron Road and Kiverside 
ns, and the programme which is 
lowed in accordance with the 
ori, it spa-e plant is not 
hield at both stations, but. such a reserve! 
‘8 will allow either station to nctax» 
reserve for the other; in other words, 
under normal conditions if one of the’ 
lnrzer sets were out of commission at 
Riverside, Fearon Road Station would 
furnish the reserve or spare plant, and 
vice versa, (This is assuming that the 
second 5,000 K.W. set at Riverside is 
finstall-d), As goes on and the! 
Fearon Road Station plant is removed, 
to make room for switchgear and trans- 
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forming apparatos, that station will 
naturally ceasé to be able to act as 
Riverside reserve, consequently the 
ll then have to contain its own 
reser-e plant. 

‘To more clearly indicate the present 
need for farther large extensions the 
maximum loads for the past ten years aro 
set out, from which figures it may be 
seen how, as the undertaking increases 
in extent the yearly increase of the 
maximum load leaps up by larger 
bounds. Whereas in former years the 
annual increases were in huniredx now 
they are in thousands, and #0 these yearly’ 
growths will continue on a larger soxle 
than ever before, always presnyposin 
that the demand for electricity in 
Shanghai continues to grow There 
seems no reason 10 expect that it will 
not. -Shanghiti follows the law of athor: 
lnrue cities in resp-et of 
requirements. in fact it rather goes 
beyond many in its pace, therefore is 
there the more reason to ook well aliead 
and prepare to meet them io good time. 


Annual Increase in Demand. 
Kilewatts Increase 
190 















600 
140 Metal Inmps 
787 introduced. 





5.003 

x 4,000 

ated lowis for 1915, 1916 
17 opinion ewnservative, 

between 1916 and 1917 ic will be 







the lines of 
sngeestion 
of exageration the years 1916-1917 is 
purposely sh-w wi hi a smaller inerense. 
Even so, the 1917 demand will reach 
25.000 kilowatts, Tt is, however, the: 
reqnirements of 19°6 which have to be: 

ered. ‘The expecred lond i< 21,000 
kilowatia to meet which there is « plan: 
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capacity in the two stations (leaving out 
for the moment the direct current trac- 
tion plant for the provision of 900 
kilowatts). 





Fearon Road 4,400 
Riverside 14,000 
18,400 K.W. 


The list above gives the maximum 
ond 1916 as 21,000 80 taking off 
roogbly 1,000 kilowatts for traction it 
leeves = 20,000-kilowatt load to meet 
which there ism fofad instacled plant 
of only 18.400 kil watts, but if dao all- 
owance for reserve plant is made which 
must be taken as equal to one of the 
largest units being out of use, i ¢., 5,000 
K.W. then the olant is only equal to 
supplying 13,000 K,W. or 7,000 K.W. 
short. It will thus be seen how 
ire it becomes to make provision 
for 1916 with as litsle delay as puasible, 
It will also be noticed that quite 
irrespective of the supply to the French 
Company extensions on a large scale are 
necessary. A point to be borne in mind 
is the necrs-i'y of taking wut ome of the 
boilers at Fearon Road and also the two 
600 K.W. Ferranti steam-generators 
to make room for addi‘ional extra-high 
tension switchgear and step-down trans- 
formers, which will reduce the Fearoa 
Road help: by 1,200 K.W, and inerea-e 
the demand at Riverside to the same 
extent, 
The proposals for meeting the de- 
jands for the next few years, calvulated 
































to yirld the most econ tical resulta and 
all for the lowest capital expwnditare, 
are the provision of two 10,000 
turbo-generatora and eixht 
gether 


7. 





tb all nece sary 

nery and ayparatus, oval 
ing plan’, underground cables, new 
buildings. pump house, ete, For the 
puc, ose of this Report it does not aj-pear 
necessary to detail the proposals beyond 
shewing how the prajosed extension 
will place the undertaking in a position 
to meet demands a wothe end of 1917. 
rearon Road will, as befure mentioned, 
then be less by 1,200 K.W. alternating 
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current plant, reducing it from 4,400 
to 3,200 K.W. The installed plant! 
capacity of the two generating stations 
will then be :— 

Fearon Road 
reide 





3,200 K.W. 











2eate @ 2,000— 4,000 
2 ,, @5,000=10,000 
2 },@ 10,000=20,000 
34,000 
37,200 K.W. 


Less 10,000 K.W. set in 
reserve, oF its equivalent 
in smaller machines 10,000 


27,200 K.W. 





Usefal j lant capacity 

Paves 7 200 
Estimated Load (ex- 

cluding traction 24,000 


Surplus 3,200 K.W. 


From the foregoing it would seem 
conclasive that immediate extensions 
become necessary without reference to 
.the French Company susply. The 
soqistion ofthat company’s load and 
the extra jlant for providing it will 
therefore really amount to a compara- 


tive trifle in relation to our own 
additions. 
If the ext proved, 





orders for the new plant, buildings, ete, 
should be placed as early as possible! 
if the station is to be ready to commence 
ronning in the latter part, of 1916. 
Delays of one sort or another always do 
occur, but even if manufacturers of the| 
* various sections of the plant are able to 
offer good deliveries and if such de-| 
liveries are actually effected, even then 
“there will only be just time to ¢ mplete 
“the job. The Committeo is asked to 
realise that this scheme embraces a| 
much bigger extension than the first 
section of t'e Riverside Station, being! 
in the relation of 20,000 to 14,000 
K.W. ‘the amount of detail to settle, 
lane and specification prepare, 
lection of tenders and fioal adjast- 
‘bea after sulectian occupy much time, 
after which comes the manufactare, 
shipment and erection, These obvious 
references are made in order to emphasize 
the urgent need of getting ahead with 
the scheme. The next report will deal 
with the estimate of cost, 


T. H. U. Atontpar, 
Electrical Engineer, 


Capital Expenditure 
1915-16. 























Electricity Offices, 
March 4, 1915. 
Attached is set ont in detail the 
‘estimated cost of providing an additional 
20,000 kilowatt plant comprising new 
steel buildings, turbines, generatore, 
switehgear, boilers, chimneys, pumps, 
etc, and also trunk mains between 
Riverside and Fearon Road, together 
with the necessary excavations, founda- 
tions aad conerete buildings. This 
ing the tots) 
plant <n ty of the Riverside Power 
Station to 34,000 kilowatts, 








‘Two years ago, when the recent 
10,000 K.W. extensions at Riverside 
were planned, provision was made that 
future trank feeders between that! 
Station and Fearon Road should work 
at a pressure of 11,000 volts, inatead of 
6,600, in order to secure cable economy 
in future extensions, The oatj ut from 
Riverside did not at once justify the 
expense of extra switchgear at both 
stations and also step-up and step-down 
transformers for changing the pressure, 
therefore the two recently laid trunk 
cables, made for 11,000 volt working, 
are working at 6,600 volts. At this 
pressure the full carrying capacity of 
the cables cannot be taken advantage of, 
although, as pre-arranged, they are 
fuffcient to deal with the present load. 
The time is approaching, however, when 
it becomes necessary, in order to obtain 
the full benefit of these cables, to raise 
the yxéssure to 11,000 which will 
increase the carrying capacity. For 
this purpose transformers and switchgear 
are required for which provisi 
in these capital estimates. This parti- 
calar section of the extensions should 
be regarded separately from the larger 
aod principal scheme as it is in reality 
the completion of the first Riverside! 
Station ; it completes the proportion of| 
underground cables for transmitting the 
14,000 K.W. output for which the 
existing Station is designed. 

It will be noted that extra switchzear 
and also transformers are to be ins! 
at Fearon Road Station. This is in 
accordance with the original plan of 
making the Station become in time 
purely a distributing as distinct from a 
generating station. The special yearly 
depreciation which is being allowed for 
reduction of the plant value applies to 
the generating machinery and some of 
the older switchgear only, not to the 
new smitebgear and cables installed last 
year, nor to the uew apparatus to be 
installed under the scheme forming the: 
subject uf this Report. 


The 20,000 K.W. extension scheme 
should provide sufficient plant for a few 
more years, but in the light of past 
experience it seems inadvisable to make 
fa statement as to how long it is likely 
to be before another extension becomen 
necessary. Extensionsat Riverside, bow- 
ever, are coms aratively straightforward 
in that the existing station and the 
proposed extensions follow the original 
ideas which were held when the property 
was acquired. It is trae that the recent 
‘and proposed extensions are on a scale 
of greater maguitude than original'y 
contemplated, but this feature is the 
natural outcome of the larger demand 
for electricity in Shanghai. - 

There is one detail to which the 
Committee's particular attention is 
called, viz., the relative merits of 11,000 
and °33,000 volt transmission by 
underground trank cables, between 
Riverside and Fearon Stations, Since 
11,000 volt transmission was decided 
upon two years ago, developments have 
recently been taking place, and ideas 
changing. regard to the pressure 
of transmission by underground cables. 
There secms to be a teadency towards 
a much higher pressure for trunk 
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led | amount of cable, 





trapenivion work betwors the large 
generating statin and the central 
distributing station, whilst limiting 
distribution from the latter to pressures 
of 6.600 or 11,000 as more or less 
standard, for urban distribution 
such as Shanghai requires. Modern 











practice in power house design is to 
di 





ide the plant op on the “anit” 
stem so that each section may 0; erate 
independently if required, although 
uoder normal conditions the 
operates as a whole. The e: 
Riverside Station and the proposed 
extension may be likened to two cide 
by side stations with separate boiler 
house plant and switchgear for the 
turbo-generators and feeders in each 
section, although actually they will be 
both electrically connected together and 
feeding into the common cable system, 
and the boiler-house piyework will 
likewise be so coupled that each boiler- 
house can supply either separately or 
collectively, A farther development of 
this practice may be found in the 
tenency to increase the size or rather 
the kilowatt capacity of trank cables by 
operatiog a few cables at a higher 
pressure rather than a larger number at 
lower pressure. Under certain con- 
ditions it appears more economical, for 
the purpose of transmitting a very 
Jarge outpat from generatibg station, 
to distribating station, to go up 
to higher pressures and limit the 
The problem resolves 
itself into the question of where the 
saving in copper and lead is offeet by 
the higher cost of insulation of the 
cables, and transformers. There is, of 
course, another consideration besides 
saving in cost. It may be surgested 
that by the employment of few cables 
transmitting very large electrical loads 
the breakdown of one will throw undue 
strain up m the others, or even curtail 
the general supply of electricity by the 
amount which the cable was previously 
earrying. This is trae, but equally it 
may be argued that if a very large 
generator breaks down w feeding 
into a number of cables each carrying 
relatively smaller loads, then these 
cables are of no particular use at this 
time because there is no generator from 
which the cables may be fed. Ae 
generating stations become larger in 
plant capacity, and contain very large 
units, it is recognised that for continuity 
of supply to the public a certain amount 
f reserve machinery must be carried. 
Why not then regard switchgear, 
turbine-generator, boilers, and cable, 
all as one complete unit, recard 
the cable as part of a generator 
for the purpose of the reserve plant 
required? In practice the breakdown 
of a trank cable wonld not necessarily 
mean that the boilers or generators 
feeding it would be useless for other 
purposes, on the contrary they would 
continue the sap;ly through other 
feeders. Conversely, the breakdown of 
& geoerator wood sill leave the trunk 
current 
ing generators in the 

















Station. 
The foregoing explanation has been 
indulged in because the selection of 


the “pressare for the future trunk 
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cables is a very important one in 
its bearing upon the future lay- 
out of Riverside and Fearon Road 
Stations, No little interest at the 
moment centres round Manchester's 
municipal activities, The Manchester 
electricity department is proposing to 
erect a new sujer-station designed to 
ul imately contain 160,000 kilowatts of 
generating plant. The site selected for 
the power station is 5 miles from the 
distributing station which is more or 
less in the centre of the area of supply. 
At the new station the first two units 
‘are to be each of 15,000 K.W., to be 
followed as necessity demands by 
two more of the same size, These 
will subsequently be followed by unite 
of 25,000 K.W. each. The point of 
interest for Shanghai is that for the 
delivery of 30,000 K.W, (that is the 
plant capacity of the Grst instalment of 
plant), only two trunk cables will be 
employed between the generating and 
distributing stations, working at 33,000 
volts pressure, Geographically, the 
Manchester and Shanghai schemes are 
not unlike, in both places a very large 
load has to be transferred from one 
point to another, in both places the 
distance is 5 miles. It is not concluded, 
without closer examination of the snb- 
ject, that a 33,000 volt transmission 
‘scheme for Shanghai will be the best, 
but at the same time calculations and. 











certainly tend towards it. 
T. H. U. Aupnipox, 
Electrical Engineer. 


Riverside Power Station 
Extension 1916-16 together 
with trunk mains between 
Riverside and Fearon Road 
Stations, step-up and step- 
down transformers at both 
stations and switchgear for 
same. 


2.—10,000K. W.(12,500 K. 
V.A.) turbo-alternators 
with condensers inclad- 
ing air and discharge 
pumps but not circu- 
lating water pumps £0,000 

8.—Water-tube boilers, mar- 
ine type complete with 
feed water _ heaters, 
saperheaters, mechanical 
stokers, fittings complete. 
Exch boiler to evaporate 
40,000-Ib. water per 
hour 


4.—8teel chimneys—one to 
each pair of boilers 
complete with motor- 
driven fans, two to each 


chimney 50,000 


2,—Electrically-driven turbine 
feed pumps 


1,—Steam-driven feed pump 
Boiler-house steam, water, 
exhaust and blow-down 
pipework, water storage 
tank, hotwell and Lea 
recorders 


600 
270 


6,000 


Coal-conveying plant for 
(1) new boiler-house, 
and (2) transporter 
from wharf to coal store 

Extra high-tension switch- 
gear for the control of 
the two—10,000 K.W. 
generators, feeders. step- 
up transformers and 
station transformers. 

Low-tension ironclad 
switchgear for control of 
station auxiliaries 

3.—Verticalelectrically-driven 
centrifugal pumps for 
condenser circulating 
water, small pumps for 
storage tank and hotwell, 
with cast iron pipework, 
steel girders, ladders 
and gratings 

3.—Sets mechanical water 
filters 

2.—Wet-sir filters for filtra- 
tion of air supply to 
the 10,000 K.W. 

erators, motor-driven 

‘and necessary 


5,500 


4,500 





400 


5,000 
360 





© piping 450 

E.H.T. connecting cables 
between generators, 

transformers and wi 





2,000 
500 


gear 
Low-tension cables for con- 
necting auxiliaries 
Single-phase step-up 
transformers—one spare 
—each of 4,000 
capacity at’ Riverside. 
7.—As above step-down trans- 
formers at Fearon Road 
1.—Set of re-actances for 
use between the existing 
and the extension 
switchgear 
Stractural steelwork and 
galvanised iron sheeting 
for turbine room and 
boiler-house, and over- 
head coal ‘bunkers to 
hold 1,000 tons coal also 
stractural steelwork for 
carrying chimneys and 
motor-driven draught 
fans 10,000 
Extra high-tension trunk 
feeders to connect River- 
side and Fearon Road. 








14,000 
14,000 


1,000 


22,000 


186,580 
‘Add Freight, Insurance, 
Commission 20 percent. 37,316 





£223,896 


Local Expenditure :-— 
Excavation and concrete 
foundations, New pump- 
house, switch-bouse, fire- 
bricks, tiles, and sundry 
work by the Pablic Works 
Department, and cable 
laying 120,000 
Total estimated cost of Riverside 
Extensions :-— 
223,896 at 2/3= 
Local 


Tis. 


1,990,186 
120,000 


Tis. 2,110,186 
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Estimated cost to complete the existing 
Riverside plant by raising two trunk 
Seeders to a pressure of 11,000 volts. 
4.—2,670 K.W.—one spare 
single-phase step-up 
transformers, 6,600/ 
11,000 volts for use in 
connexion with the ex- 
isting two .2—11,000 
volt underground cables 
between Riverside and 
Fearon Road now being 
worked at 6,600 volts. 


4.—Step-down transformers 
bore for use at Fea- 
ron Road Station £ 10,680 
Switchgear at Riverside 
(11,000 volts) for con- 
trol of feeder trans- 
formers and feoder cables 








1,200 


» Switchgear at Fearon 
Road for control of the 
two .2—11,000 volt 
cables from Riverside, 
and new trunk feed 
cables to be provided, 
aleotwo out-going 11,000 
volt feeders 


Connecting cable 
above 





2,000 


for 
600 


£14,480 
Add Freight, Insurance, 


Commission Duty, ete. 3,136 


£17,616 
£17,616 at 2/3 = Tis. 
156,586 
Local expenditure con- 
structing switchgear floor 
at Fearon Road, trans- 
former cubicles, cable 
duets, ete. Ths, 10,000 
Total estimated cost Tis. 156,586 
10,000 


Tis. 166,586 


Tis. 
Cost Riverside extension 2,110,186 





Cost Riverside—Fearon 
Road trunk connexions * 
(Raising pressure from 
6,600 to 11,000 volts) 
as per 1913 scheme, and 
providing switchgear at 
Fearon Road for same 
and also for additional 
in-coming trunk cables 
and outgoing feeder 


cables 166,586 


Grand Total 5 Tis, 2,276,772 





/ERSITY OF MICHIGAN 


